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Introduction: Laparoscopic Nissen fundoplication is the most common surgical procedure performed for
gastroesophageal reﬂux disease (GORD). It is however associated with a number of mechanical
complications with as many as one in three patients experiencing troublesome dysphagia or gas bloat.
Partial fundoplication, either posterior or anterior, has been advocated in an attempt to reduce these
problems. Our aim was to prospectively evaluate laparoscopic posterior partial (Toupet) fundoplication
as the primary surgical treatment for GORD.
Method: Outcomes following Toupet fundoplication performed between October 2002 and October 2007
were recorded prospectively. All patients underwent a 270 posterior partial fundoplication with routine
crural repair. All procedures were performed by a single surgeon. Pre-operative investigations included
endoscopy, pH studies/manometry and contrast studies. DeMeester acidity scores, percentage reﬂux
time and oesophageal motility were recorded. Pre- and post-operative DeMeester symptom scores (0–9,
DSS) and Visick grading were used to assess the outcomes of surgery.
Results: 101 Patients were studied. Ages ranged from 17 to 69 years. The median pre-operative DSS of 5
fell to a median of 0 post-operatively. Scores decreased following surgery in all cases. 91 (91%) patients
were discharged on the 2nd post-operative day or sooner. 5 (4.9%) patients had prolonged dysphagia
(>3 months), and 8 (7.9%) had mild prolonged gas bloat. A single patient had a recurrence of reﬂux at
2 years and required re-do laparoscopic surgery. There were no conversions to open surgery.
Conclusions: Laparoscopic Toupet fundoplication provides excellent relief of GORD symptoms with a low
incidence of post-operative mechanical complications. We would recommend it as the operation of
choice for GORD.
 2010 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
Laparoscopic fundoplication is a well-established surgical
treatment for gastroesophageal reﬂux disease (GORD). The proce-
dure aims to correct the anatomical abnormality predisposing to
reﬂux by ensuring an adequate length of intra-abdominal
oesophagus and an intra-abdominal gastro-oesophageal junction.
The surgeon must reduce any hiatus hernia that is present, repair
any crural defect, and perform an intra-abdominal fundoplication
around the lower oesophagus. Performed laparoscopically, fundo-
plication can provide an adequate control of reﬂux symptoms with
minimal surgical insult.1–4
Laparoscopic fundoplication effectively controls reﬂux symp-
toms but may be associated with several unwanted mechanical
complications. Most commonly, patients complain of gas bloatnd).
iates Ltd. Published by Elsevier Lt(due to an inability to belch) or dysphagia.5 A variety of surgical
techniques have been described to decrease the incidence of these
mechanical complications, but there have been few randomized
trials, and reliable data on partial fundoplication remain scarce.
The most widely performed operation for reﬂux disease is
a complete 360 posterior (Nissen) fundoplication (Fig. 1).6–9
Various authorities have postulated that a partial fundoplication
may provide adequate control of reﬂux whilst minimizing post-
operative mechanical complications when compared to Nissen’s
fundoplication. Perhaps the most commonly performed partial
fundoplications are Watson’s 120 anterior fundoplication and
Toupet’s 270 posterior fundoplication (Fig. 2).10,11
This study reports the results of a single surgeonwho performed
Toupet fundoplication for the control of proven reﬂux over a six-
year period. Our study prospectively evaluated laparoscopic partial
fundoplication as the primary surgical treatment in GORD. We then
discuss the role of partial versus complete fundoplication with
reference to the most recent publications in this area.d. All rights reserved.
Fig. 1. Complete 360 Nissen fundoplication.
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All patients undergoing laparoscopic Toupet fundoplication for
symptomatic GORD between October 2002 and October 2008 were
included. Data was collected prospectively over the duration of the
study period and recorded on ALSGBI (Association of laparoscopic
surgeons of Great Britain and Ireland) audit forms.12 All patients
had reﬂux proven by pre-operative investigations which included
endoscopy, contrast studies and pH manometry. DeMeester acidity
scores and percentage reﬂux times were recorded. Pre-operative
assessment also included DeMeester symptom scoring (0–9):
patients scored their symptoms of dysphagia, heartburn and
regurgitation from 0 (no symptoms) to 3 (severe, frequent
symptoms).13,14
Patients were followed up at 6 weeks, 6 months, 12 months and
2 years. Patients undergoing fundoplication for paraoesophageal
hiatus hernias and achalasia were excluded.
Surgical outcome was assessed using pre- and post-operative
DeMeester symptom scoring and post-operative Visick
grading.14,15 Both were recorded 6 months following surgery. All
complications and repeat investigations were also recorded.3. Surgical technique
All patients underwent a laparoscopic posterior 270 (Toupet)
fundoplication, performed by a single surgeon. A standard laparo-
scopic 5 port approachwas used in all cases. An oesophageal bougieFig. 2. Partial 270 posterior Toupet fundoplication.was not used and short gastrics vessels were not routinely divided.
Non-absorbable sutures were used for crural repair and
fundoplication.
4. Results
A total of 101 patients were included in the study. Their ages
ranged between 17 and 69 years. 54 males and 47 females were
treated. 5 (5%) Patients failed to attend the follow-up.
The median length of stay was 2 days with a range of 1–10 days.
91% of patients were discharged within 2 days. The median
pre-operative reﬂux time was 10.2% (normal range <4%) with
a range of 1.1–32.5%. The median pre-operative DeMeester acidity
score (DAS) was 39.5 with a range of 13.2–152.5. Only 1 (1%) patient
had normal pre-operative pH monitoring (normal DAS and
percentage reﬂux time). This patient had severe symptoms of
regurgitation and demonstrable reﬂux on contrast swallow
(Table 1).
The median pre-operative DeMeester symptom score was 5
(range 3–8) and this fell to a median score of 0 (range 0–2) at 6
months post-operatively. DeMeester symptom scores decreased
following surgery in all (100%) patients and 93.8% of patients had
a post-operative score of 1 or 0 at six months. All patients had
a Visick grade of 1 (81%) or 2 (19%) at six months.
2 Patients presented shortly after surgery with food bolus
obstruction and both required early oesophagogastroduodeno-
scopy (OGD). Early dysphagia lasting less than 6 weeks was
common and 10 patients (12%) underwent an early OGD or contrast
swallow. However, only 5 (4.9%) patients had prolonged dysphagia
at the 6 month clinic review. This was mild in all but one case and
this single patient required oesophageal dilatation which had
a successful outcome. 8 (7.9%) patients experienced a degree of
prolonged gas bloat at 6 months – all cases were mild, and did not
require treatment.
7 (6.9%) Patients reported recurrent symptoms but none had
recurrent reﬂux on post-operative pH studies. A single patient did
however have a later recurrence at 2 years and underwent
a successful laparoscopic ‘re-do’ procedure.
There were no conversions from laparoscopic to open surgery.
5. Discussion
Laparoscopic fundoplication is a widely performed technique
for control of medically resistant gastro-oesophageal reﬂux. Fun-
doplication may either be complete (360) as described by Nissen,
or partial – with either an anterior or posterior fundal wrap.Table 1
Summary of results.
Median pre-operative percentage reﬂux time
(normal <4%)
10.2% (range 1.1–32.5)
Median pre-operative DASa 39.5 (range 13.2–152.5)
Median pre-operative DSSb 5 (range 3–8)
Median post-operative DSS 0 (range 0–2)
Post-operative Visick grade 1 (81% of patients)
2 (19% of patients)
Conversions to open surgery 0 (%)
Mild gas bloat at 6 monthsc 8 (7.9)
Mild dysphagia at 6 monthsc 4 (3.9%)
Dysphagia requiring treatment (dilatation) 1 (1%)
Gas bloat requiring treatment 0
Recurrence of reﬂux within 6 months 0
Later recurrence of reﬂux 1 (1%)
a DeMeester acidity score.
b DeMeester symptom score.
c Not requiring treatment.
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nique but there are still limited data available on outcomes
following partial fundoplication.3,13 The key debate is whether
partial fundoplicationwill provide adequate control of reﬂuxwhilst
minimizing the complications associated with an ‘over tight’ fundal
wrap (predominantly dysphagia, and gas bloatd which may then
precipitate ﬂatulence and diarrhoea).16 It is postulated that anterior
partial fundoplication causes fewer unwanted post-operative
effects but provides a less reliable and longstanding anti-reﬂux
procedure, whereas Nissen’s fundoplication adequately controls
reﬂux but leads to a relatively high incidence of post-operative
mechanical complications. This view is only partially supported
by the literature. A trial by Watson et al. showed signiﬁcantly less
dysphagia following anterior partial compared to complete
fundoplication.17 A more recent randomized trial supported this
ﬁnding but found a higher rate of recurrence in the anterior fun-
doplication group at two-year follow-up.18 Intuitively, a posterior
270 fundoplication may achieve the necessary balance between
adequate reﬂux control whilst limiting unwanted symptoms to
a minimum. A trial by Laws et al. randomized patients to laparo-
scopic Nissen or Toupet fundoplication but found no difference in
post-operative dysphagia or Visick scores.19 However, this trial only
included 39 patients so was of limited meaningfulness. More
recently, Booth and colleagues randomized 127 patients to Nissen
or Toupet fundoplication and found minimal differences in
outcome between the two groups.13 The incidence of dysphagia
was 34% at 6 months in the Nissen group and 20% in the Toupet
group and the incidence of gas bloat at 6 months was 28% and 17%
respectively. However, the only statistically signiﬁcant difference
between the two groups was the slightly higher prevalence of
dysphagia and chest pain in the Nissen group at 1 year.13 In this
study by Booth et al. the numbers of patients randomized to each
treatment were also too small to enable truly meaningful
comparisons to be drawn. Other published reports are also based
on small numbers of patients or authors have tailored the fundo-
plication based on results of pre-operative oesophageal motility
studies. In some centres patients with ineffective oesophageal
motility are offered partial fundoplication in an attempt to reduce
post-operative dysphagia, whereas patients with effective oeso-
phageal motility are treated by Nissen fundoplication. The most
recent and best randomized trial did not show any evidence for this
practice.13 In our study all patients were treated similarly, irre-
spective of oesophageal motility, with Toupet fundoplication.
Our data adds to the limited published data on the use of
laparoscopic posterior partial fundoplication in the control of
reﬂux. Only 1 (1%) patient required treatment for dysphagia
(by dilatation at OGD) and no patients required treatment for gas
bloat. No patients had early (within 6 months) recurrence of
reﬂux and only a single patient had recurrent reﬂux (at 2 years).
All procedures were carried out laparoscopically, with none
needing to be converted to open surgery. It is the authors view
that as well as ensuring an adequately mobilised fundus and
a tension-free fundoplication, the crural sutures must be kept
loose enough to narrow the hiatus without over-tightening the
diaphragmatic defect. In addition to the fundoplication per-
formed it is possible that this factor may also account for some of
the higher rates of post-operative mechanical complications
(with subsequent need for intervention) reported by other
studies.3,13,20
This study recorded DeMeester symptom scores using ques-
tionnaires completed pre- and post-operatively in outpatient
clinics by the surgical team. Postal questionnaires and quality of
life assessment might allow more quantitative data to be
obtained.21 However, the need for recurrent surgery or interven-
tion for complications was very small and this data alone isvaluable evidence for the success of this technique. We accept
however that our results may be a reﬂection of the experience of
a single surgeon and that a large multicentre randomized trial is
still required to fully evaluate the role of Toupet fundoplication in
the management of reﬂux. In addition, in this study all patients
were followed up for two years and despite a low threshold for
requesting repeat pH monitoring only a single patient was found
to have recurrent reﬂux and underwent successful re-do laparo-
scopic surgery. Longer term follow-up of patients must be per-
formed to fully assess rates of recurrent reﬂux particularly as
several studies have reported higher recurrence rates following
partial fundoplication.18,22,23
6. Conclusion
There is still no consensus on the best surgical intervention for
the management of gastro-oesophageal reﬂux. Our study provides
insight into the practice of a single surgeonwho has achieved good
results using a laparoscopic 270 posterior (Toupet) fundoplication.
Our data show this technique provides excellent control of reﬂux
symptoms with an acceptably low incidence of mechanical
complications. The results of our series compare favourably with
published results for Nissen’s fundoplication and we would
therefore recommend this technique as the operation of choice for
gastro-oesophageal reﬂux disease. A randomized controlled trial
including large numbers of patients and a prolonged period of
follow-up is still required to fully assess the effectiveness of both
techniques.
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